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,QWURGXFWLRQ
7KHILVKHULHVVHFWRULQ&DODEULDVKRZVSDUWLFXODULVVXHVDQGDVSHFWVUHODWHGWRHQYLURQPHQWDODQGVRFLRHFRQRPLF
GLIIHUHQFHV RI WKH YDULRXVPDULWLPH VHFWRUV ,Q JHQHUDO XQGHUGHYHORSHG FRQGLWLRQV DUH NQRZQ WR FKDUDFWHUL]H WKH
HFRQRP\RI&DODEULDIURPWKHUHVWRI,WDO\7KHFDXVHVRI WKLVVLWXDWLRQFDQEHWUDFHGEDFNWRVRPHGHWHUPLQDQWV
JRLQJ IURP WKH LQVXIILFLHQW RUJDQL]DWLRQDO OHYHO LQ YDULRXV VHFWRUV WR WKH ODFN RI LQIUDVWUXFWXUH DQG WR GLIILFXOW
HQYLURQPHQWDOFRQGLWLRQV2Q WKHRWKHUKDQG WKHFRPSOH[LW\RI WKH ILVKHULHVVHFWRU LVGXH WR WKH LQWHUGHSHQGHQFH
DPRQJ ELRORJLFDO WHFKQRORJLFDO YHVVHOV JHDUV DQG HTXLSPHQWV DQG HFRQRPLF DQG SURGXFWLRQ IDFWRUV IDPLOLHV
FRRSHUDWLYHVFRPSDQLHVPDQDJHPHQWSUREOHPVHWF0DUFLDQz*XOLVDQR	6WUDQR  
1RWZLWKVWDQGLQJ WKH FRPSOH[LW\ FKDUDFWHUL]LQJ WKLV VHFWRU LW LV DOVR WUXH WKDW WKH VPDOOVFDOH ILVKHULHV FRXOG
UHSUHVHQWDQLPSRUWDQWVXVWDLQDEOHUHVRXUFHIRUFRDVWDODUHDVHYHQLILWLVQHFHVVDU\WRWDFNOHWKHVHYHUDOLVVXHVDQG
SUREOHPV FRQFHUQLQJ WKH ILVKLQJ DFWLYLW\ &DPELq2XUpQV9LGDO&DUDEHO	)UHLUH  ,QGHHG VRPH RI WKH
PXQLFLSDOLWLHV RI WKH &DODEULDQ WHUULWRU\ DUH FKDUDFWHUL]HG E\ D KLJK OHYHO RI ILVK SURGXFWLRQ DQGPRUHRYHU WKH
ILVKHULHV VHFWRU LV VWURQJO\ DQGSRVLWLYHO\ OLQNHG WR WKHRWKHU VHFWRUV LPSRUWDQW IRU ORFDO HFRQRP\7KH(XURSHDQ
)LVKHULHV)XQG())5HJXODWLRQ(&WKURXJKWKHDSSOLFDWLRQRI$[LVSURYLGHVIRUDZLGHUDQJH
RI DFWLRQV WR KHOS ILVKHULHV FRPPXQLWLHV WKURXJK WKH LPSOHPHQWDWLRQ RI ORFDO VWUDWHJLHV IRU WKH VXVWDLQDEOH
GHYHORSPHQWRI ILVKHULHVDUHDV1RZDGD\V WKH ODFNRIDGHTXDWHDQGSURSHU LQIRUPDWLRQDWD ORFDO OHYHODERXW WKH
VRFLRHFRQRPLFDVSHFWVRIILVKHULHVHYROYHVLQWRDYXOQHUDELOLW\IRUSROLF\SODQQLQJDFWLYLWLHV/DP6XPDLOD'\FN
3DXO\	:DWVRQ
7KHHFRQRPLFDVVHVVPHQWE\DGRSWLQJLQGLFDWRUVPHDVXULQJSHUIRUPDQFHRIILVKHULHVDOORZVORFDOJRYHUQDQFHWR
LGHQWLI\ WKHPRVWSURSHUGHYHORSPHQW VWUDWHJ\DQG WKHUHIRUH WKHEHVWPDQDJHPHQWSODQ &DPELq2XUpQV9LGDO
&DUDEHO	)UHLUH,QSDUWLFXODUFRVWVDQGLQFRPHVDUHLPSRUWDQWYDULDEOHV LQGHWHUPLQLQJILVKLQJEHKDYLRU
*RUGRQ
,QWKLVFRQWH[WWKHSUHVHQWVWXG\DVVHVVHVWKHPDLQHFRQRPLFUHVXOWVRIWKHILVKHULHVRIWKH³6WUHWWR´&RDVW)/$*
LQ6RXWK,WDO\0DUFLDQz5RPHR	&R]]XSROL7KHPHWKRGRORJLFDODSSURDFKKDVEHHQVXEGLYLGHGLQWRWKUHH
SKDVHVLQWKHILUVWRQHDVWDWLVWLFDQDO\VLVKDVH[DPLQHGERWKWKHVRFLRHFRQRPLFVLWXDWLRQRIWKHLQWHUYLHZHHVDQG
WKH WHFKQRVWUXFWXUDO FKDUDFWHULVWLFV RI WKH YHVVHOV /DWHU WKH VDPSOH KDV EHHQ VHJPHQWHG RQ WKH EDVLV RI *URVV
7RQQDJH*7LQWRWKUHHFODVVHV!7KHEXGJHWDQDO\VLVKDVEHHQFDUULHGRXWDQGWKHREWDLQHGDYHUDJH
YDOXHVKDYHDOORZHGWRGHVFULEHWKHFRVWVDQGLQFRPHVIRUHDFKJURXSZLWKDGLVWLQFWLRQEHWZHHQYDULDEOHFRVWDQG
IL[HGFRVWDQGWKHLGHQWLILFDWLRQRIYDULRXVLQGLFDWRUVLQRUGHUWRDVVHVVWKHOHYHORIHFRQRPLFSHUIRUPDQFH7KHODVW
SKDVHH[DPLQHVWKHSHUFHSWLRQVE\ILVKHUPHQRIWKHLUQHHGVDQGH[LJHQFLHVLQRUGHUWRLPSURYHWKHHIILFLHQF\DQG
SURILWDELOLW\RIWKHLUDFWLYLWLHV7KHVWXG\LVVWUXFWXUHGLQWKHIROORZLQJZD\6HFWLRQGHVFULEHVWKHFROOHFWHGGDWD
DQGWKHXVHGPHWKRGRORJ\VHFWLRQVKRZVWKHREWDLQHGUHVXOWVDQGWKHODVWVHFWLRQGHDOVZLWKFRQFOXVLRQV
0HWKRGRORJ\
2.1. Data collection 
$WHFKQRHFRQRPLFVXUYH\ZDVFRQGXFWHGGXULQJWKHSHULRG-XO\$XJXVWDERXWILVKLQJYHVVHOVRSHUDWLQJLQ
&DODEULD LQ WKH ³6WUHWWR´&RDVW )/$*DUHD ORFDWHG LQ WKH7\UUKHQLDQ FRDVW RI WKH SURYLQFH RI5HJJLR&DODEULD
LQFOXGLQJ WKH ODQGLQJ SRLQWV RI9LOOD 6DQ*LRYDQQL 6FLOOD%DJQDUD&DODEUD 3DOPL DQG*LRLD7DXUR 7KH YHVVHO
RZQHU RUPHPEHUV RI WKH FUHZZHUH LQWHUYLHZHG IDFHWRIDFH WKURXJK D TXHVWLRQQDLUH SURSHUO\ SUHSDUHG IRU WKH
UHWULHYDODQGWKHVXEVHTXHQWSURFHVVLQJRIWKHincome statementRIHDFKYHVVHO%DOGDUL7KHTXHVWLRQQDLUHLV
VWUXFWXUHGLQWKUHHSDUWV7KHILUVWRQHGHDOVZLWKWKHLQWHUYLHZHH¶VEDVLFLQIRUPDWLRQDJHPDULWDOVWDWXVHGXFDWLRQ
OHYHOWKH\HDUDQGUHDVRQIRUWKHEHJLQQLQJRIDFWLYLW\OHJDOIRUPRIHQWHUSULVHILVKLQJFDWHJRU\DXWKRUL]HGILVKLQJ
V\VWHPV LQ OLFHQVH WKH PRVW DGRSWHG ILVKLQJ V\VWHP QXPEHU RI FUHZ PHPEHUV 7KLV SDUW LQFOXGHV WKH
FKDUDFWHULVWLFV RI WKH YHVVHO *URVV 7RQQDJH (QJLQH 3RZHU DX[LOLDU\ GHFN HTXLSPHQW RQERDUG HOHFWURQLF
LQVWUXPHQWDWLRQJHDUVXVHGIRUILVKLQJ7KHVHFRQGSDUWUHIHUVWRWKHincome statementUHODWHGWRWKHFRVWVHDUQLQJV
DQGILVKLQJGD\VLQRUGHUWRTXDQWLI\VSHFLILFHFRQRPLFLQGLFDWRUV%DOGDUL7KHODVWSDUWLQFOXGHVDQDQDO\VLV
RI WKHH[LJHQFLHVRI WKH ILVKHUPHQ'DWDZHUHFROOHFWHG IURPD UDQGRPVDPSOHRI ILVKLQJYHVVHOV UHSUHVHQWLQJ
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)/$*0XQLFLSDOLWLHV
9HVVHOV  *URVV7RQQDJH*7 (QJLQH3RZHUN: )OHHWDYHUDJHDJH
 QXPEHU  *7  DY N:  DY DY
%DJQDUD         
*LRLD7DXUR         
3DOPL         
6FLOOD         
9LOOD6*LRYDQQL         
7RWDO)/$*         
6DPSOH         
Source: data processing from Fleet Register and direct survey 
RIWKHWRWDOQXPEHURIYHVVHOVRSHUDWLQJLQWKHVWXG\DUHD$VUHJDUGVWKHVWUXFWXUDOLQGLFDWRUVRIWKHREVHUYHG
VDPSOHWKHWRWDO*7UHSUHVHQWVRIWKHDUHDDQGWKH(QJLQH3RZHULVRIWKHWRWDO)/$*DUHDWDE
0RUHRYHUWKHDYHUDJH*URVV7RQQDJHDQGDYHUDJH(QJLQH3RZHUDUHKLJKHUWKDQWKHWRWDORIDUHD7KHDYHUDJHDJH
RIWKHIOHHWRQWKHFRQWUDU\LVORZHUWKDQWKHDYHUDJHRIWKH)/$*DUHD$VIRUWKHILVKLQJV\VWHPVWKRVHLGHQWLILHG
DUH+RRN DQG/LQHV *LOOQHWV DQG(QWDQJOLQJ QHWV +DUSRRQ  6XUURXQGLQJ1HWV 
'ULIWQHWVDQG7UDZOV
7DEOH&RPSDUDWLYHVWUXFWXUDOFKDUDFWHULVWLFVRIWKHPDLQSRSXODWLRQDQGVDPSOHRIWKHILHOGVXUYH\
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






2.2 Performance indicators and data analysis 
,Q RUGHU WR GHVFULEH WKH VWUXFWXUH RI NH\ FRVWV UHYHQXHV DQG SURILWV LW KDV EHHQ DGRSWHG WKH WHFKQLTXH RI
HFRQRPLFEXGJHW7KHFRQFHSWVXVHGLQWKHEXGJHWDQDO\VLVDUHGHILQHGDVIROORZV
x )LVKLQJ,QFRPH),LVFDOFXODWHGWKURXJKWKHPXOWLSOLFDWLRQRIWKHGDLO\DYHUDJHUHYHQXHIRUILVKLQJV\VWHP
E\ZRUNLQJGD\V)RUWKHWUDZOYHVVHOVLQWKLVYRLFHZHUHFRQVLGHUHGDOVRWKHVXEVLGLHV
x 7RWDO FRVWV DUH FODVVLILHG LQWR YDULDEOH DQG IL[HG FRVWV 7KH IRUPHU FRPSUHKHQG UXQQLQJ FRVWV IXHO
RUGLQDU\PDLQWHQDQFHRIYHVVHOHQJLQHDX[LOLDU\HTXLSPHQWDQGILVKLQJJHDUVFRVWRIIRRGDQGSURYLVLRQV
IRUFUHZFRVWRIILVKLQJEDLWLFHDQGFUDWHVODERXUFRVWDQGWD[HV 7KHODWWHUFRQVLGHUGHSUHFLDWLRQFRVWV
UHSDLUFRVWLQWHUHVWRQLQYHVWHGFDSLWDO7KHYDOXHRIWKHLQYHVWPHQWLQFOXGHVWKHLQLWLDOYDOXHRIDFTXLULQJ
WKHILVKLQJYHVVHODQGDOORIWKHHTXLSPHQWQHFHVVDU\WRFDUU\RXWILVKLQJDFWLYLW\
7KLV HFRQRPLF VWUXFWXUH LV RQO\ SDUWLDOO\ UHIOHFWHG LQ WKH DSSURDFK XVHG E\ RIILFLDO VWDWLVWLFV FI0DQQLQL 	
6DEDWHOOD  7KHPDLQ SHUIRUPDQFH LQGLFDWRU LV WKH *URVV 3URILW *3 REWDLQHG E\ WDNLQJ RII IURP ), WKH
5XQQLQJ&RVW/DERXU&RVW7D[HVDQG5HSDLU&RVW67(&)7KHFDOFXODWHGHFRQRPLFLQGLFDWRUVUHIHUWRWKH
UDWLR EHWZHHQ WKH*3 DQG WKH )LVKLQJ(IIRUW LQGLFDWRUV VXFK DV*7 N: WRWDO DQQXDO )LVKLQJ'D\V ,Q DGGLWLRQ
VSHFLILF SHUIRUPDQFH LQGLFDWRUV VXFK DV WKH UDWLR EHWZHHQ WKH LQLWLDO YDOXH RI LQYHVWHG FDSLWDO REWDLQHG E\
FDOFXODWLQJ WKH LQLWLDO YDOXH RIPHDQV RI SURGXFWLRQ YHVVHO HQJLQH JHDUV DQG HTXLSPHQW DQG WKH*3 WKH UDWLR
DPRQJWKH*3 WKH WRWDOQXPEHURI)LVKLQJ'D\VDQG WKH)LVKLQJ'D\VSHUPDQ%DOGDUL$IXUWKHUDVSHFW
ZKLFK LVDQDO\VHG LV WKHSHUFHQWDJHRI WKHSULQFLSDO ILVKLQJV\VWHPREWDLQHGIURPWKHUDWLREHWZHHQ WKH),RI WKH
SULQFLSDOILVKLQJV\VWHPDQGWKHWRWDO),WDE


7KH GHSUHFLDWLRQ FRVW LV FDOFXODWHG E\ OLQHDU IRUPXOD E\ FRQVLGHULQJ WKH LQLWLDO YDOXH RI WKH PHDQV RI SURGXFWLRQ GLYLGHG E\ WKH OLIHWLPH
GHFODUHGE\UHVSRQGHQWVH[SUHVVHGLQ\HDUV'HDOLQJZLWKLQWHUHVWRQLQYHVWHGFDSLWDOLWLVFRQVLGHUHGWKHLQLWLDOYDOXHRIWKHQHFHVVDU\PHDQVRI
SURGXFWLRQ ZLWK DQ LQWHUHVW UDWH RI  REWDLQHG IURP WKH DYHUDJH RI WKH LQWHUHVW UDWHV RQ JRYHUQPHQW ERQGV RI WKH SHULRG 
5HJDUGLQJZDJHVWKHPRVWFRPPRQFRPSHQVDWLRQV\VWHPFRQVLVWVLQUHPXQHUDWLQJRIWKHREWDLQHGLQFRPHDQGLQWKHFDOFXODWLRQWKHSDLG
FRQWULEXWLRQVDUHLQFOXGHGIRUVHDVRQDOZRUNHUVWKH\DUHSDLGE\GD\
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9DULDEOH $EVROXWH9DOXH  9DULDEOH $EVROXWH9DOXH 
*HQGHU   /HJDO)RUP  
Male   Cooperative Society  
Female   Individual enterprise  
$JH   0DLQILVKHU\DFWLYLW\  
20-29   Yes  
30-39   No  
40-49   <HDUVRIH[SHULHQFHV  
>50   1-5  
(GXFDWLRQ   6-10  
Primary education   11-15  
Junior High school   16-20  
High school   >20  
Academic degree     
7DEOH(FRQRPLF,QGLFDWRUV
5HVXOWVDQGGLVFXVVLRQ
3.1 Socioeconomic characteristics 
7KHVRFLRHFRQRPLFFKDUDFWHULVWLFVRIWKHILVKHUPHQZKRDQVZHUHGWKHTXHVWLRQQDLUHDUHVKRZQLQ7DEOH7KH
GHVFULSWLYHDQDO\VLVRIWKHVDPSOHKLJKOLJKWVWKDWZRUNHUVHQJDJHGLQWKHILVKLQJDFWLYLW\DUHH[FOXVLYHO\PDOH7KH
DYHUDJHDJHRIWKHLQWHUYLHZHHVLVTXLWHKLJKDQGLVRI\HDUVLQSDUWLFXODURIWKHVDPSOHDSSHDUVWRKDYH
DQDJHRIPRUHWKDQ\HDUVXQGHUOLQLQJDODFNRIJHQHUDWLRQDOFKDQJH:LWKUHJDUGWRWKHOHYHORIHGXFDWLRQGDWD
LQGLFDWH WKDW WKH  KDYH DWWHQGHG D ORZHU VHFRQGDU\ VFKRRO DQG QRQH RI WKH LQWHUYLHZHHV KDV DQ DFDGHPLF
GHJUHH
7KHPDLQ OHJDO IRUP LV&RRSHUDWLYH6RFLHW\ZLWK RQ WKH WRWDO0RUHRYHU UHJDUGLQJ WKH \HDUV RIZRUN
H[SHULHQFHLWLVREVHUYHGWKDWLVLQWKHUDQJHRYHUWKH\HDUVZLWQHVVLQJWKHORQJWUDGLWLRQWKDWWKLVDFWLYLW\
KDVRQWKHH[DPLQHGWHUULWRU\,QGHHGRIWKHLQWHUYLHZHHVDIILUPHGWKH\KDGLQKHULWHGWKHILVKHULHVIURPWKHLU
RZQIDPLOLHVDQGFRPHIURPGLIIHUHQWJHQHUDWLRQVRIILVKLQJDFWLYLW\
7DEOH6RFLRHFRQRPLFFKDUDFWHULVWLFV
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                            Source: Field survey, 2015. 
7\SRORJ\ )LQDOLWLHV ,QGLFDWRU 6\PERO 8QLWRIPHDVXUH
352),7$%,/,7<
,1',&$7256







(FRQRPLFFRPSHQVDWLRQRI
WKHVHFWRUDFFRUGLQJWR
SULQFLSDOYDULDEOHV
*URVV3URILW )LVKLQJ
,QFRPH5XQQLQJ&RVW
7D[HVUHSDLUFRVWODERXU
FRVW 
*3 ¼
*URVV3URILWSHUXQLWRI
WRQQDJH *3*7 ¼*7
*URVV3URILWSHUXQLWRI
HQJLQHSRZHU *3N: ¼N:
*URVV3URILWSHULQYHVWHG
FDSLWDO *3&9 
*URVV3URILWSHUILVKLQJ
GD\V *3'D\ ¼'D\
*URVV3URILWSHUWRWDO
ILVKLQJGD\VFUHZ *3)'F ¼'D\0DQ
)LVKLQJLQFRPHRI3ULQFLSDO
ILVKLQJV\VWHPRQWRWDO
)LVKLQJ,QFRPH
)L), 
,19(670(17
,1',&$7256

$VVHVVPHQWRIHIILFLHQF\LQ
WHUPVRILQYHVWHGFDSLWDORI
SURGXFWLRQSURFHVV
&DSLWDO9DOXH VXPWKH
LQLWLDOYDOXHRIXVHGPHDQV
RISURGXFWLRQYHVVHO
HQJLQHHTXLSPHQW
&9 ¼
&DSLWDOYDOXHSHUWRWDO
ILVKLQJGD\VFUHZ
&9)'F ¼'D\0DQ
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3.2 Techno-economic results 
7KHQH[WWDEOHVXPPDUL]HVWKHWHFKQRVWUXFWXUDOFKDUDFWHULVWLFVRIWKHGHWHFWHGYHVVHOVWDE7KHDUUDQJHPHQWRIWKH
YHVVHOVIROORZVWKH*7FODVVHVDQGLQFOXGHVWKUHHFODVVHVRIPDJQLWXGH5HJDUGLQJWKHDGRSWHGILVKLQJV\VWHPVRIWKH
VXUYH\HG YHVVHOV  UHVXOW XVLQJ RQO\ RQH ILVKLQJ IRUP%\ DQDO\VLQJ WKH GLIIHUHQW*7 FODVVHVZLWK WKH UHODWHGPDLQ
ILVKLQJV\VWHPLWLVKLJKOLJKWHGIRUWKH*7UDQJHEHWZHHQDQGWKHGRPLQDQFHRIWKHV\VWHPVWKDWGRQRWUHTXLUHDKLJK
ILVKLQJHIIRUWVXFKDV*LOOQHWVDQG(QWDQJOLQJQHWVDQFKRUHGDQG'ULIWQHWV,QVWHDGWKHLQWHUPHGLDWHUDQJHIURPWR
*7LQYROYHVWKHYHVVHOVZLWKWKH+RRNDQG/LQHVV\VWHPPRUHRYHUIRUWKHKLJKHVWFODVV*7!WKHSUHYDLOLQJV\VWHP
LVWKH7UDZOVUHTXLULQJWKHPRVWHIIRUWEHWZHHQWKHLGHQWLILHGV\VWHPV
7DEOH6WUXFWXUDOFKDUDFWHULVWLFVRIYHVVHOVRIWKHVDPSOH

                                          Source: Field survey, 2015. 

7KH),YDOXHWHQGVWRLQFUHDVHZLWKWKHLQFUHPHQWRIWKH*7FODVVHV,QWKHKLJKHVWGLPHQVLRQDOFDWHJRU\!
*7 ZLWK DQ DYHUDJH ), YDOXH RI  WKH SUHYDLOLQJ YHVVHOV DUH WKRVH DGRSWLQJ WKH 7UDZOV V\VWHPV LQ
SDUWLFXODUWKHDQDO\VLVRIWKH),VKRZVDJRRGUHVSRQVHLQWHUPVRISURGXFWLRQIRUVXFKDV\VWHP$WWKHVDPHWLPH
WKLVUDQJHZLOOKLJKOLJKWWKHKLJKHVWYDOXHVRIWKH),IRUWKHYHVVHOVQ6XUURXQGLQJ1HWVDQG+RRNDQG/LQHVDQG
Q+RRNDQG/LQHV*LOOQHWVDQG(QWDQJOLQJQHWVDQG'ULIWQHWVZLWKPRUHWKDQ(XURVWDE
9HVVHOV 3ULQFLSDOILVKLQJV\VWHP 2WKHUDGRSWHGV\VWHPV
7RWDO
ILVKLQJ
V\VWHP
*7 N:
7RWDO
ILVKLQJ
GD\V
)'
&UHZ
PHPEHUV
Q
7RWDO
ILVKLQJ
GD\V
FUHZ
)'F


*
7
 *LOOQHWVDQG(QWDQJOLQJQHWV 6XUURXQGLQJ1HWV      
 *LOOQHWVDQG(QWDQJOLQJQHWV +RRNVDQG/LQHV      
 *LOOQHWVDQG(QWDQJOLQJQHWV 6XUURXQGLQJ1HWV      
 *LOOQHWVDQG(QWDQJOLQJQHWV *LOOQHWVDQG(QWDQJOLQJQHWV      
 *LOOQHWVDQG(QWDQJOLQJQHWV 'ULIWQHWV      
 *LOOQHWVDQG(QWDQJOLQJQHWV +RRNVDQG/LQHV      
 *LOOQHWVDQG(QWDQJOLQJQHWV 6XUURXQGLQJ1HWV      
 *LOOQHWVDQG(QWDQJOLQJQHWV +RRNVDQG/LQHV      
 *LOOQHWVDQG(QWDQJOLQJQHWV 6XUURXQGLQJ1HWV      
 'ULIWQHWV 'ULIWQHWV+RRNDQG/LQHV      
 'ULIWQHWV *LOOQHWVDQG(QWDQJOLQJQHWV      
 6XUURXQGLQJ1HWV       
 6XUURXQGLQJ1HWV       
 *LOOQHWVDQG(QWDQJOLQJQHWV 'ULIWQHWV+RRNVDQG/LQHV      
 $YHUDJH        



*
7
 +RRNVDQG/LQHV 6XUURXQGLQJ1HWV*LOOQHWVDQG(QWDQJOLQJQHWV      
 *LOOQHWVDQG(QWDQJOLQJQHWV 'ULIWQHWV      
 +RRNVDQG/LQHV 6XUURXQGLQJ1HWV      
 +RRNVDQG/LQHV
6XUURXQGLQJ1HWV*LOOQHWV
DQG(QWDQJOLQJQHWV
'ULIWQHWV
     
 'ULIWQHWV
6XUURXQGLQJ1HWV+RRNVDQG
/LQHV*LOOQHWVDQG
(QWDQJOLQJQHWV
     
 +RRNVDQG/LQHV 6XUURXQGLQJ1HWV      
 +DUSRRQ       
 $YHUDJH        
!

*
7
 +RRNVDQG/LQHV       
 +DUSRRQ       
 6XUURXQGLQJ1HWV +RRNVDQG/LQHV      
 +DUSRRQ       
 +RRNVDQG/LQHV 6XUURXQGLQJ1HWV'ULIWQHWV      
 7UDZOV       
 7UDZOV       
 7UDZOV +RRNVDQG/LQHV      
 7UDZOV      
 +RRNVDQG/LQHV *LOOQHWVDQG(QWDQJOLQJQHWV'ULIWQHWV      
 7UDZOV       
 7UDZOV       
 7UDZOV       
 $YHUDJH        
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
7DEOH(FRQRPLFUHVXOWV


    Source: computed from field survey data, 2015. 

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7KHDQDO\VLVRIH[SOLFLWFRVWVVKRZVWKHKLJKHVWYDOXHVWRWKHLWHPVWagesDQGRunning Costs$PRQJLPSOLFLW
FRVWVWKHLWHPVUHODWHGWRWKHDYHUDJHYDOXHRIGHSUHFLDWLRQFRVWVDQGWKHLQWHUHVWRQLQYHVWHGFDSLWDOWHQGWRJURZ
ZLWKWKHLQFUHDVHRIWKH*7GLPHQVLRQDOFODVVHV7KHDYHUDJHYDOXHRIWKH*3DVLQWKHFDVHRIWKH),LQFUHDVHVZLWK
WKHLQFUHPHQWRIWKH*7GLPHQVLRQDOFODVVHV$VUHJDUGVHFRQRPLFHIILFLHQF\LQGLFDWRUVLWZDVFDOFXODWHGWKHUDWLR
EHWZHHQWKH*3SURGXFWDQGWKHILVKLQJFDSDFLW\LQGLFDWRUV*7N:WKHVHLQGLFDWRUVGHDOZLWKWKHUDWLREHWZHHQ
WKH*3DQGWKHYDOXHRIWKHLQYHVWHGFDSLWDO&9WKHUDWLREHWZHHQWKH*3ZLWKWKHWRWDO)LVKLQJ'D\V)'DQGWKH
)LVKLQJ'D\VSHUPDQ)'PDQ0RUHRYHUWKHYDOXHRILQYHVWHGFDSLWDOZDVFRPSDUHGZLWKWKHWRWDOGD\VSHUPDQ
WDE7KHGDWDDQDO\VLVVKRZVWKDWWKHUDWLRERWKEHWZHHQWKH*3DQGWKH*7DQGEHWZHHQWKH*3DQGWKHN:
WHQGV WR GHFUHDVH ZLWK WKH LQFUHDVH RI WKH FRQVLGHUHG GLPHQVLRQDO FODVVHV $ IXUWKHU DVSHFW FRQFHUQV WKH UDWLR
EHWZHHQWKH*3DQGWKHLQYHVWHGFDSLWDODOVRLQWKLVFDVHLWLVHYLGHQWDGHFUHDVLQJWUHQGDQGIRUODUJHUYHVVHOVD
ORZHUHIILFLHQF\RIWKHILQDQFLDOUHVXOWFRPSDUHGWRWKHLQYHVWHGFDSLWDO7KHQH[WLQGLFDWRUDQDO\VHVWKHSHUFHQWDJH
RI),REWDLQHGE\WKHPDLQILVKLQJV\VWHPZLWKUHVSHFWWRWKHWRWDORIWKH),,QWKHORZHVWGLPHQVLRQDOFODVV*7
DQG LQ WKH LQWHUPHGLDWHRQH*7 WKHDYHUDJHYDOXHRI WKH LQFLGHQFHRI WKHPDLQ), LV UHVSHFWLYHO\HTXDO WR
DQG7KHKLJKHVWLVFKDUDFWHUL]HGE\DKLJKLQFLGHQFHRI),GLPHQVLRQDOFODVVRIWKHPDLQV\VWHPWKH
DYHUDJHYDOXHRIZKLFKLVWDE
%\DQDO\VLQJ WKHQHHGV DQG VXJJHVWLRQVKLJKOLJKWHGE\ WKH LQWHUYLHZHHV LQRUGHU WR LPSURYH WKH VRFLRHFRQRPLF
FRQGLWLRQVRIWKHILVKHULHVVHFWRU LW LVHYLGHQWWKHSHUVLVWHQFHRIYDULRXVLVVXHVSUHYLRXVO\WDFNOHG%DOGDUL
7KHWDEOHVXPPDUL]HVWKHSULRULWLHVLGHQWLILHGGXULQJWKHLQWHUYLHZV
7DEOH([LJHQFLHVH[SUHVVHGE\WKHILVKHUPHQ




















 
 
                              
 
                                 
Source: Field survey, 2015.

&RQFOXVLRQV
5HFHQWO\WKHUHLVDJURZLQJQHHGIRUPRUHGHWDLOHGVRFLRHFRQRPLFLQIRUPDWLRQUHODWHGWRORFDOILVKHULHVLQWKH
0HGLWHUUDQHDQ6HD LQRUGHU WRSURYLGHHFRQRPLFDGYLVHDERXWSROLF\ WRROV WRVXSSRUW ILVKHULHVFRPPXQLWLHV7KH
HFRQRPLFSHUIRUPDQFHLQGLFDWRUVSUHVHQWHGLQWKLVSDSHUKDYHEHHQFRPSXWHGIROORZLQJDPHWKRGRORJ\WKDWDOORZV
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WRGHILQHWKHPDLQWHFKQLFDOVRFLDODQGHFRQRPLFDVSHFWVUHODWHGWRILVKHULHVLQWKH6WUHWWR&RDVW)ODJLQ&DODEULD
6RXWKHUQ ,WDO\ 7KH FDUULHG RXW VRFLRHFRQRPLF DQDO\VLV KLJKOLJKWV WKDW WKH ILVKHULHV VHFWRU SUHVHQWV D VFDUFH
JHQHUDWLRQDOWXUQRYHUIRUWKHORZDYDLODELOLW\RI\RXQJZRUNHUVWREHDUWKHVDFULILFHVRIWKHILVKLQJDFWLYLW\$QRWKHU
ZHDNQHVVLVWKHORZOHYHORIHGXFDWLRQDVLWLVHYLGHQWIURPWKHVXUYH\,QJHQHUDOWKHVHWZRDVSHFWVFDQUHSUHVHQWD
UHVWUDLQWWRWKHHIIHFWLYHQHVVRIDSROLF\DGGUHVVHGWRWKHSURFHVVHVRILQQRYDWLRQDQGGHILQLWLRQRIQHZGHYHORSPHQW
VWUDWHJLHV
5HJDUGLQJWKHWKUHH*7FODVVHVHFRQRPLFUHVXOWVVKRZWKDWWKHJURXSRYHU*7ZLWKWKHWUDZOVDVWKHPDLQO\
DGRSWHG ILVKLQJV\VWHPQRWRQO\KDV WKHKLJKHVWDYHUDJHDQQXDOJURVVSURILWEXWDOVR UHTXLUHV WKHJUHDWHVWFDSLWDO
LQYHVWPHQW8QOLNHWKHRWKHUWZRJURXSVKDYLQJDQDUWLVDQDOILVKHULHVFRQQRWDWLRQWKHWUDZOVILVKLQJV\VWHPLVQRW
YHU\ VHOHFWLYH DQG KDV D VLJQLILFDQWO\ QHJDWLYH HQYLURQPHQWDO LPSDFW EHFDXVH RI WKH GDPDJH WR WKH VHDIORRU
HFRV\VWHPDQGWKHFDWFKRIPDQ\SHODJLFVSHFLHVRIQRQFRPPHUFLDOYDOXH
,Q JHQHUDO ILVKLQJ DFWLYLW\ LV SURILWDEOH IRU DOO *7 FODVVHV DQG ILVKHUPHQ FRXOG VKRZ ORZ LQWHUHVW IRU
GHYHORSPHQWSROLFLHVDLPLQJDWWKHGLYHUVLILFDWLRQRIILVKHULHVLQRUGHUWROLPLWILVKLQJHIIRUW)LVKLQJWRXULVPPD\
QRWEHYHU\DWWUDFWLYHIRUWKHILVKHUPHQXVLQJWKHWUDZOV\VWHPDWWKHVDPHWLPHHYHQWKHVPDOOVFDOHILVKHUPHQDUH
SRRUO\RULHQWHGWRZDUGVWKLVDFWLYLW\FRQVLGHUHGVOLJKWO\SURILWDEOHIRUWKHORZWRXULVPIORZDQGWKHOLPLWHGQXPEHU
RIWRXULVWVSHUYHVVHO
7KHREWDLQHGUHVXOWVJLYHDQLQVLJKWLQWRWKHHFRQRPLFSHUIRUPDQFHRIWKHILVKLQJIOHHWRIWKHDUHDRIWKH6WUHWWR
&RDVW )ODJ DQG FRQVWLWXWH D UHIHUHQFH SRLQW IRU GHFLVLRQ PDNHUV LQYROYHG LQ WKH GHILQLWLRQ RI WKH QHZ ORFDO
GHYHORSPHQWSODQZKLFKVKRXOGEHUHODWHGWRWKHUHDOFRQGLWLRQVRIWKHDUHD
$FNQRZOHGJHPHQWV
7KLVVWXG\ZDVVXSSRUWHGE\WKH6WUHWWR&RDVW)/$*&DODEULD5HJLRQ(XURSHDQ)LVKHULHV)XQG
3ULRULW\$[LV6XVWDLQDEOH'HYHORSPHQWRI)LVKHULHV$UHDV0HDVXUH6WUHQJWKHQLQJWKH&RPSHWLWLYHQHVVRI
)LVKHULHV$UHDV

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